Abstract. In this study, we report a case of aggressive angiomyxoma (AAM) of the thigh in a 43-year-old female patient. Ultrasonography revealed a 6.1x3.7x5.3 cm solid mass in the right thigh with well-demarcated borders and a heterogeneous echotexture. Color Doppler ultrasonography (CDUS) revealed weak blood flow in the mass with peripheral and central avascularity. Computed tomography (CT) of the thigh revealed a homogeneous low-density mass under the spatium intermusculare of the quadriceps femoris. The mass was diagnosed as AAM by histopathological examination following complete excision around the adventitia of the tumor. At 18 months follow-up, there was no recurrence. In conclusion, this case is noteworthy as it involves AAM of the thigh, which is a rare tumor.
Introduction
Aggressive angiomyxoma (AAM) is a rare mesenchymal tumor typically occurring in the pelvis and perineum of reproductive females (1) . AAM has also been described in the male larynx, genital tract and supraclavicular fossa (2) (3) (4) . A notable case of AAM on the upper, lateral aspect of the right thigh in a male patient has also been reported (5) . Due to the high recurrence rate, tumor excision with wide tumor-free margins should be performed for AAM. Studies suggest that hormonal manipulation may also be of value (6, 7) . In this study, we present a case of AAM of the thigh in a 43-yearold female patient. Informed consent was obtained from the patient prior to the study.
Case report
A 43-year-old female patient presented with a solid mass on the upper, lateral aspect of her right thigh. The mass had been present for one month and had grown progressively during that period. For the previous 2 months the patient had experienced slight pain in the right thigh, which did not impact movement. She had no history of surgical trauma or pain in the right thigh.
Sonography revealed a mass of approximately 6.1x3.7x5.3 cm overlying the upper part of the right thigh, close to the inguinal region under the muscle. The mass was oval and well-demarcated with a heterogeneous echotexture (Fig. 1A) . Color Doppler ultrasonography (CDUS) revealed weak blood flow in the mass with peripheral and central avascularity (Fig. 1B) . A branch of the femoral artery passing alongside and attaching to the surface of the mass was evident (Fig. 1C) . The maximum peak systolic velocity (PSV) and resistive index (RI) values of the artery around the mass were 48.5 cm/sec and 0.82, respectively (Fig. 1D) .
Computed tomography (CT) showed the mass to be located on the right thigh under the spatium intermusculare of the quadriceps femoris and demonstrated a well-defined margin of hypodensity (Fig. 2) . The articulation bones of the hip had normal form and homogeneous density. There was no evident destruction, absorption or hyperplasia in the bones. The articular cavity of the hip was visible and had no hydrops.
During surgery, a mass of approximately 6x7 cm was revealed beneath the spatium intermusculare of the quadriceps femoris on the upper part of the right thigh. The mass had a moderate degree of hardness, complete adventitia and a rough surface. A marginal surgical excision was performed around the adventitia of the tumor.
Histologically, the tumor consisted of a sparse population of stellate and spindle-shaped tumor cells in the myxoid stroma intermingled with an abundance of variably dilated blood vessels (Fig. 3) . Immunohistochemically, the tumor cells were positive for vimentin, CD-34 and α-smooth muscle actin, and negative for S-100 protein, desmin and muscle-specific actin. At 18 months follow-up, there was no recurrence.
Discussion
AAM is a rare benign mesenchymal tumor which, in approximately 95% of cases, occurs in females of reproductive age (8) . As reported, the female to male ratio is approximately 6.6:1 (9). AAM patients are usually asymptomatic due to the slow and insidious growth pattern of the tumor (8). Steeper and Rosai (1) described the locally aggressive behavior of the tumor and its tendency to recur locally. Surgery is the most effective method for the treatment of AAM. In contrast to other deep-seated soft tissue tumors, excision with wide tumor-free margins should be performed for AAM, rather than local excision. In addition, adjuvant therapy is necessary. Angiographic embolization may shrink the tumor preoperatively, allowing the tumor to be completely removed (10) . Hormonal manipulation may be used in recurrent cases or residual tumors (11) . Due to the specificity of treatment in AAM, accurate diagnosis prior to surgery is critical. The characteristic sonographic appearance in the present case was a mass with sharply demarcated borders and a heterogeneous echotexture. In a review of the literature by Jingping et al (11) , the characteristic appearance using B-ultrasound imaging for the diagnosis of AAM was described as a hypoechoic, well-demarcated mass with multiple thin, echogenic internal septa. The sonographic findings in the current study were similar to those described by Jingping et al. To the best of our knowledge, the issue of blood supply in AAM presenting as a thigh tumor has never been described in detail. Heffernan et al (5) reported a case in which some internal blood flow was observed on CDUS. In our case, the tumor demonstrated weak blood flow on CDUS. AAM is derived from myofibroblasts as a phenotypic variant of the basic fibroblast (12) . Furthermore, there is no evidence of an anastomosing and arborizing vascular pattern in AAM (8, 13) . Therefore, the histological features of AAM are responsible for the reduced blood supply observed on CDUS. A branch of the femoral artery passing alongside and attaching to the surface of the mass showed low velocity and high resistance, which may be associated with the pressurization of the tumor. However, it is important to preserve the blood vessels during tumor excision due to the branch of the femoral artery beside the mass.
A CT scan was also performed prior to surgery to show the severity of the tumor. The appearance of AAM is often hypodense on CT (14) . In the present study, the mass was hypodense with no invasion of the skeletal structures and no hydrops in the articular cavity. Enhanced CT demonstrated high vascularity in the AAM mass (5) . The characteristic imaging of AAM on MRI is isointense relative to muscle on T1-weighted images and hyperintense on T2-weighted images (14) .
The differential diagnosis was considered mainly to exclude other myxoid-containing tumors such as intramuscular myxoma, myxoid liposarcoma and malignant fibrous histocytoma of the extremities. The definitive diagnosis is histological since the non-specific imaging appearance of AAM did not distinguish it from other myxoid neoplasms.
Histopathological examination revealed an AAM of the thigh. Histologically, the tumor was characterized by spindle and stellate cells in a loose myxoid stroma with a prominent vascular component (2) . Immunohistochemical staining of the tumor, particularly the reactivity for desmin, α-smooth muscle actin, muscle-specific actin, vimentin, CD-34, S-100 protein, estrogen and progestin receptors, is essential for diagnosis (12, 15, 16) .
This study is the second reported case of femoral AAM. Heffernan et al (5) reported a mass without pain overlying the upper part of the right thigh over the tensor fascia latae muscle. Ultrasonography revealed a lobulated mass located in the subcutaneous fat of the right thigh. Naturally, there are certain differences between the two cases in terms of location, form and symptoms. A wide resection taking the underlying fascia and subcutaneous fat as the circumferential margin was successful and no recurrence occurred in the 6 months after surgery in this case. Although the patient in our case underwent marginal surgical excision, there was no evidence of local recurrence in the 18 months following surgery. The study showed no statistical difference in recurrences between patients with negative margins and patients with positive margins (9) . Long-term follow-up is essential to aid in the timely identification of AAM recurrence.
In conclusion, we reported an uncommon case of AAM of the thigh. When sonography reveals a mass of the thigh with sharply demarcated borders and a heterogeneous echotexture, and weak blood flow is observed on CDUS, AAM should be considered. The mainstay of treatment for AAM of the thigh is surgical excison.
